The acceptor quinone complex of Rhodopseudomonas viridis reaction centers.
The acceptor complex of isolated reaction centers from Rhodopseudomonas viridis contains both menaquinone and ubiquinone. In a series of flashes the ubiquinone was observed to undergo binary oscillations in the formation and disappearance of a semiquinone, indicative of secondary acceptor (QB) activity. The oscillating signal, Q-B, was typical of a ubisemiquinone anion with a peak at 450 nm (delta epsilon = 6 mM-1 X cm-1) and a shoulder at 430 nm. Weak electrochromic bandshifts in the infrared were also evident. The spectrum of the reduced primary acceptor (Q-A) exhibited a major peak at 412 nm (delta epsilon = 10 mM-1 X cm-1) consistent with the assignment of menaquinone as QA. The Q-A spectrum also had minor peaks at 385 and 455 nm in the blue region. The same spectrum was recorded after quantitative removal of the secondary acceptor, when only menaquinone was present in the reaction centers. Spectral features in the near-infrared due to Q-A were attributed to electrochromic effects on bacteriochlorophyll (BChl) b and bacteriopheophytin (BPh) b pigments resulting in a distinctive split peak at 810 and 830 nm (delta epsilon = 8 mM-1 X cm-1). The menaquinone was identified as 2-methyl-3-nonylisoprenyl-1,4-naphthoquinone (menaquinone-9). The native QA activity was uniquely provided by this menaquinone and ubiquinone was not involved. QB activity, on the other hand, displayed at least a 40-fold preference for ubiquinone (Q-10) as compared to menaquinone. Thus, both quinone-binding sites display remarkable specificity for their respective quinones. In the absence of donors to P+, charge recombination of the P+Q-A and P+Q-B pairs had half-times of 1.1 +/- 0.2 and 110 +/- 20 ms, respectively, at pH 9.0, indicating an electron-transfer equilibrium constant (Kapp2) of at least 100 for Q-AQB in equilibrium QAQ-B. Also observed was a slow recombination of the cytochrome c-558+ Q-A pair, with t 1/2 = 2 +/- 0.5 s at pH 6.